T he Supreme Court's ruling on the Affordable Care Act (ACA) upheld the constitutionality of most components of the law; however, the court held that states could opt out of the Medicaid expansion mandate without direct penalties. 1 A number of states have begun the process of expanding their Medicaid programs, but many states seem unlikely to do so, at least in the immediate future. 2, 3 Ideological opposition to the expansion of government programs and concern that more of the costs would be shifted to states over the long term are often cited objections to Medicaid expansion. Critics also express concerns that Medicaid expansion will not result in improved health care access and outcomes for the newly insured beneficiaries. [4] [5] [6] With the potential for Medicaid expansion to provide coverage to 16-18 million additional working-age adults by 2019, 7 examining the likely impact of Medicaid expansion on access to care for these Americans is of considerable public health importance. In particular, even if improved access to primary care services can be achieved partly with providertargeted incentives, such as the ACA's planned increases in the Medicaid reimbursement schedule for primary care services, 8 will providers of specialty services, such as surgeons, be willing to care for more Medicaid patients, particularly because such incentives are not provided to them by the ACA?
We specifically sought to better understand how Medicaid expansion might affect access to and utilization of surgical services using the natural experiment of New York (NY) State's pre-ACA expansion of Medicaid coverage in October 2001. 9, 10 Given the difficulties Medicaid beneficiaries often encounter with access to specialty services, 6, [11] [12] [13] [14] we were particularly interested in the trends in their utilization of common surgical services after Medicaid expansion. We hypothesized that there would be an increase in the proportion of Medicaid discharges postexpansion because of a decrease in the proportion of discharges for uninsured patients. In essence, providers would maintain the same volume of patients but would be reimbursed for those who would previously have not been covered.
METHODS

The Natural Experiment: NY State Medicaid Expansion
The Healthcare Reform Act (HCRA) became law in NY State in late 1999. 9, 10 The law mandated expansion of eligibility for public health insurance coverage in a Medicaid program called Family Health Plus (FHP). 9, 10 The target population were parents with dependent children up to 150% of Federal Poverty Level (FPL) and childless, nondisabled, nonelderly adults up to 100% FPL. 9, 10 Enrollment in the Medicaid/FHP program began statewide in the fourth quarter of 2001 (October 1), except in New York City where enrollment was delayed for a year because Medicaid computers were disrupted by the attacks in September 2001. 9, 10 However, immediately after the September 11 attacks till the end of the first quarter in 2003 (April 1), New York City established the Disaster Relief Medicaid program with eligibility matched to FHP parameters. 9, 10 In the phase-out of Disaster Relief Medicaid, eligible beneficiaries were shifted into the FHP and traditional Medicaid programs, or completely disenrolled as dictated by eligibility parameters. 9, 10 
Data Sources
We used data from the Agency 
Study Population
Using procedural International Classification of Diseases, Ninth Revision, Clinical Modification codes (Supplemental Appendix: Section 1, Supplemental Digital Content 1, http://links.lww.com/MLR/A754), we selected patients of 19-64 years of age who underwent inpatient musculoskeletal procedures, including lower extremity large joint replacements, spine procedures, and treatment for extremity fractures and joint dislocations. There is increasing demand for these surgical services among patients in the age group of interest. 16, 17 Moreover, the musculoskeletal procedures included in the study account for some of the most frequently performed procedures in the United States. 18 
Deriving the Outcome Variable for Longitudinal Analysis
To detect longitudinal (quarter to quarter) changes in the proportion of Medicaid beneficiaries and uninsured individuals who received the selected musculoskeletal procedures, we performed a 2-step analysis. Two steps were necessary to convert the patient/visit-level data into discrete time (quarterly) observations for longitudinal analysis.
In the first step, we ran 2 adjusted logistic regression models with "Medicaid" and "Uninsured" status, respectively, as the dichotomous outcomes and time, categorized into 3-month categorical dummy variables (quarters) spanning the study period, as the key predictor variable (Supplemental Appendix: Section 2, Supplemental Digital Content 1, http://links.lww.com/MLR/A754). Other variables in these logistic models included age group, sex, race, procedure type, and preexpansion hospital overall Medicaid burden. We corrected SEs for patients clustering at the level of the hospital. From these logistic regression models, we were able to estimate adjusted quarterly probabilities of Medicaid beneficiaries, or uninsured individuals undergoing the selected musculoskeletal procedures (Supplemental Appendix: Section 2, Supplemental Digital Content 1, http:// links.lww.com/MLR/A754).
Longitudinal Analysis of Quarters Across the Study Period
In step 2, we used the above-mentioned adjusted quarterly estimates in an interrupted time series (ITS) using variance-weighted least squares (VWLS) regression, which accounts for the SEs of the quarterly estimates. The variables of interest in the longitudinal analysis were those central to an ITS analysis: a dichotomous variable for the preintervention versus postintervention (Medicaid expansion) time period (January 1998 to September 2001 versus October 2001 to December 2006), time as a continuous variable and an interaction between the 2 (Supplemental Appendix: Section 3, Supplemental Digital Content 1, http://links.lww.com/ MLR/A754). 19 Using the coefficients for these variables from the VWLS models, we calculated the following: (1) the abrupt change in percent Medicaid and percent uninsured after Medicaid expansion; (2) whether the temporal slope changed postintervention 19 ; and (3) the absolute effect of the policy intervention, that is, the observed versus the expected postintervention results (Supplemental Appendix: Section 4, Supplemental Digital Content 1, http://links.lww.com/MLR/ A754). 19 We demonstrated good model fit for the logistic models by determining the C-statistic for each model. We visually inspected all the VWLS models' observed versus expected plots, which also demonstrated good model fit ( 
RESULTS
Of the 254,650 patients who underwent any one of the selected musculoskeletal procedures, 23,442 (9.2%) were Medicaid beneficiaries and 11,207 (4.4%) were uninsured. Table 1 shows descriptive statistics for the patient-level and hospital-level attributes pre-Medicaid and post-Medicaid expansion. Results of the longitudinal ITS examining trends in the proportion of patients who had Medicaid or were uninsured are shown in Table 2 . The logistic models that smoothed the results and adjusted the quarterly estimates for potential confounders each had a C-statistic of 0.8. Additional details on the regression models can be found in the Supplemental Appendix: Sections 2, 3, and 5, Supplemental Digital Content 1, (http:// links.lww.com/MLR/A754).
There was a small but statistically significant abrupt increase in the probability of a musculoskeletal surgical patient being a Medicaid beneficiary (0.5% [95% confidence interval (CI), 0.1-0.9]). More notably, there was a reversal of the time trend, from a slight decline in the proportion of Medicaid beneficiaries before the expansion (À 0.08% [95% CI, À 0.12 to À 0.04] per quarter) to a steady increase (+ 0.12% [95% CI, 0.10-0.14] per quarter) ( Fig. 1) . By roughly 5 years after the Medicaid expansion, the proportion of the musculoskeletal surgical patients who were Medicaid beneficiaries was 4.7% higher [95% CI, 3.7-5.3] than expected, based on the preexpansion time trend (Fig. 1) .
The probability of a musculoskeletal surgical patient being uninsured declined slightly (À 0.3% [95% CI, À 0.7 to À 0.01]). In addition, the slight trend for increasing probability before the expansion (+ 0.02% [95% CI, À 0.02 to 0.06] per quarter) reversed to a slight, statistically insignificant decline (À 0.07% [95% CI, À 0.08 to À 0.05] per quarter) ( Fig. 1) . By roughly 5 years after the Medicaid expansion, the proportion of patients who were uninsured was 1.9% lower [95% CI, À 3.0 to À 0.8] than expected, based on the preexpansion time trend (Fig. 1) .
The above results examine the proportion of musculoskeletal patients by insurance type; however, another perspective is to examine the population-based rates for Medicaid beneficiaries and the uninsured. We found a substantial increase in the adjusted population-based number of Medicaid beneficiaries who underwent musculoskeletal procedures. By roughly 5 years after expansion, the rate for Medicaid patients undergoing the specified musculoskeletal procedures was 2.00/100,000 more than expected, based on the preexpansion time trend (4.72/100,000, compared with an expected rate of 2.72/100,000) ( Fig. 2) . In contrast, by roughly 5 years after expansion, the rate for uninsured patients undergoing the same procedures was 0.89/100,000 less than expected, based on the preexpansion time trend [1.51/ 100,000, compared with an expected rate of 2.40/100,000 ( Fig. 2) ]. 
DISCUSSION
In this study, we found that the effect of a pre-ACA Medicaid expansion in NY State was associated with a significant increase in both the relative and absolute rates of Medicaid beneficiaries undergoing common musculoskeletal procedures (Figs. 1, 2) . Although there was a small decrease in the proportion of uninsured patients undergoing these procedures post-Medicaid expansion, this relative decline was small, statistically insignificant, and there was no decline in the absolute number of uninsured patients undergoing these procedures (Fig. 2 ). If the mechanism of the increased utilization by Medicaid beneficiaries were because of discharges that would have been previously classified as "uninsured," now classified as "Medicaid," we would expect the sum of population-adjusted rates for low-income patients (Medicaid beneficiaries and uninsured patients) to remain relatively stable as a denominator over the study period, whereas the increase in receipt by Medicaid beneficiaries postexpansion would be offset by a concomitant decline in receipt by the uninsured. In contrast, as demonstrated in Figure 2 , the increases in receipt by Medicaid beneficiaries postexpansion is accompanied by no change in the rates of receipt by uninsured patients. Hence, it appears that, contrary to our hypothesis, providers increased the volume of adult patients they treated post-Medicaid expansion with additional Medicaid beneficiaries.
Past research has shown that increasing Medicaid reimbursement fees does encourage physician participation. [21] [22] [23] [24] [25] Indeed, the ACA provides reimbursement incentives to primary care providers to encourage participation and thus improve access for the new beneficiaries. 8 However, there are no such incentives for specialty care providers. 8 We were not able to directly measure the trends in NY State Medicaid reimbursement schedules with our data. However, a review of the literature regarding Medicaid reimbursement policy in NY State over the study period showed that, similar to the ACA, there were no substantive increases in Medicaid reimbursement for nonprimary care services. 26, 27 In addition, these studies also show that the NY State annual Medicaid reimbursement rate adjustments for nonprimary care services were below the rates of inflation throughout the study period, amounting effectively to Medicaid reimbursement rate cuts. 26, 27 Therefore, it does not appear that reimbursement incentives were required to increase Medicaid beneficiary Medical Care Volume 52, Number 9, September 2014 Medicaid Expansion and Access to Surgery access to common musculoskeletal surgical services after the expansion. Hence, it is likely that other factors fueled the increased provision of musculoskeletal surgical services to Medicaid beneficiaries. A plausible explanation for the increased provision of musculoskeletal surgical services to Medicaid beneficiaries postexpansion is the secondary benefit that it affords specialist providers in poorer communities. Adjusted analysis showed that hospitals that had the highest preexpansion Medicaid penetration also cared for a comparatively higher proportion of uninsured patients (Supplemental Appendix: Section 2, Table 1 , Supplemental Digital Content 1, http:// links.lww.com/MLR/A754). Although this phenomenon is not surprising, it raises the question as to whether the improved access for Medicaid beneficiaries was because of: (1) facilities that cared for few indigent patients, increasing the number cared for; or (2) those that cared for many indigent patients being able to expand their services because of increased cash flow; or (3) both. Theoretically, the increased access for Medicaid patients could potentially be driven by greater payment equity for specialist providers who were already predisposed to providing surgical care to low-income populations getting paid b55 per dollar of Medicare reimbursement for identical services (NY State Medicaid-to-Medicare Fee Index) 28 is better than no reimbursement from uncompensated care.
This study has several limitations. Medicaid is administered differently from state to state with regard to payment models, delivery systems, workforce supply, and reimbursement schedules for different services. These factors do influence provider participation in Medicaid [29] [30] [31] [32] and could potentially influence provider response to policies, such as Medicaid eligibility expansion, differently, if and when enacted in other states. However, there is no way to avoid this limitation because there are a limited number of states that enacted substantial Medicaid expansions in the recent past. 33 We chose to use NY State because, of the 5 states with pre-ACA expansion of health insurance coverage to nonpregnant, nondisabled, nonelderly adults without dependents through Medicaid, NY State arguably has the largest number of newly enrolled beneficiaries. Another limitation is that the clinical focus of the study is limited to specific musculoskeletal services, and hence our findings should be cautiously applied when considering the impact of Medicaid expansion on access to other specialty services.
CONCLUSIONS
NY State's 2001 expansion of Medicaid coverage was followed by a substantial improvement in access to common musculoskeletal surgical services. As the states expand Medicaid, policy analysts should pay close attention to which providers provide services to newly covered Medicaid patients, with the potential that improved access may largely result from greater payment equity for those already predisposed to caring for the poor.
